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(54) BODY MOVEMENT DETECTING DEVICE 
(57)Abstract: 

PURPOSE: To provide a body movement detecting device for 
detecting that a person is lying or sitting on a mattress or cushion 
and a sleeping state judging device forjudging the sleeping state 
by detecting a turning-over in bed in case of sleeping. 
CONSTITUTION: A flat flexible air cell 2 laid on the reverse side of 
a mattress to which the weight of a person is added, a pressure 
sensor 5 for detecting air pressure fluctuations in the air cell 2, and 
a detector 4 are provided. By detecting the air pressure of the air 
cell 2, the presence or body movement of the person is detected, 
and the sleeping state is judged by the output frequency of air 
pressure detecting signal. Thus, sleeping state can be judged 
without attaching a sensor direct to a human body, and body 
movement in a wide area can be detected with one or only several 
pressure sensors. 
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* NOTICES * 

•JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Body motion detection equipment which is equipped with the flat flexible air cell laid at the 1 principal- 
plane side of the bedding with which people's weight is added, or a rag, and the pressure detection means for 
detecting the air pressure in this air cell, and detects existence of people or weight migration on said bedding or a 
rag etc. with the output of this pressure detection means. 

[Claim 2] Body motion detection equipment according to claim 1 which detects existence of a sleeping person or a 
seat person or weight migration by said air cell's consisting of the 1st air cell where the weight of the right half the 
body of a sleeping person or a seat person is added, and the 2nd air cell where the weight of the left half the body of 
said sleeping person or a seat person is added, and detecting the air pressure variation in said 1st air cell and the 2nd 
air cell. 

[Claim 3] Body motion detection equipment according to claim 2 with which said 1st air cell has the 1st extension 
to which the part extends in said 2nd air cell side, and said 2nd air cell comes to have the 2nd extension to which 
the part extends in said 1st air cell side. 

[Claim 4] counting for carrying out counting of the number of these signals in response to the output signal of said 
pressure detection means — a means — this — counting — the sleep state distinction equipment which comes to use 
one of body motion detection equipments claim 1 which comes to have a distinction means to receive the output 
signal from a means, to distinguish sleep states, such as REM sleep or non-REM sleep, by the enumerated data per 
unit time amount, and to generate an output signal thru/or among 3. 

[Claim 5] Body motion detection equipment which detects existence of those who have an air mat for sleeping 
which comes to enclose air, and a pressure detection means for detecting the pressure of the air of this air mat, and 
go to bed on said air mat with the output of this pressure detection means, or weight migration. 
[Claim 6] Body motion detection equipment according to claim 5 with which said air mat consists of two or more 
long and slender flexible hollow object eels, and it is arranged the 1st line air cell group which is mutually open for 
free passage, and by tums [ this 1st line air cell and by turns ], and consists of a 2nd line air cell group of the same 
configuration which is mutually open for free passage, and said pressure detection means detects the pressure of the 
air of said 1st line air cell group and the 2nd line air cell group. 

[Claim 7] counting for carrying out counting of the number of these signals in response to the output signal of said 
pressure detection means — a means — this — counting — the body motion detection equipment according to claim 5 
or 6 which comes to have a distinction means receive the output signal from a means, distinguish sleep states, such 
as REM sleep or non-REM sleep, by the enumerated data per unit time amount, and generate an output signal, and a 
control means for receiving the output signal of this distinction means and carrying out adjustable setting of the 
pressure of the air of said air mat. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to body motion detection equipment and sleep distinction equipment. 
In more detail, when people went to bed or sit on bedding, a floor cushion, a chair, etc., it is related with the sleep 
distinction equipment which used the body motion detection equipment which can detect existence of that man and 
can detect the body motion at the time of sleep, i.e., changing sides etc., and this body motion detection equipment. 
[0002] 

[Description of the Prior Art] The research which explores the condition of sleep, such as REM sleep or non-REM 
sleep, is made by detecting recently various information signals which a living body emits, such as a motion or a 
body motion of the electroencephalogram at the time of sleep, a pulse rate, a respiration rate, and an eyeball. Since 
REM sleep is shallow sleep, if an alarm clock sound is emitted in this condition, the alarm clock with which waking 
was equipped with REM sleep detection equipment paying attention to the good thing is proposed (for example, 
JP,3-17594,A). 

[0003] If it is going to detect a motion or a respiration rate of people's electroencephalogram in a sleep state, a pulse 
rate, and an eyeball etc., sensors, such as two or more electrodes, must be stuck on the body. However, since these 
block comfortable sleep, the device which used such a sensor in everyday life cannot be used. Since the equipment 
for detecting body motions, such as changing sides, and on the other hand getting to know a sleep state makes the 
sensor in contact with the body unnecessary, it is practical. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it considers as the structure where the combination of 
on-off conditions, such as a rubber switch arranged under bedding, detects the frequency of changing sides under 
sleep as indicated by said official report, [ much ] Since a rubber switch is the existence of the pressure of only one 
point, or an undetectable thing, if it is going to raise detection precision, covering a large area applied to a hip from 
a sleeping person's shoulder, much switches must be used, wiring will also become complicated and a 
manufacturing cost will also become high. 

[0005] Moreover, since this kind of body motion detection equipment may be laid by the part which is easy to 
produce irregularity Uke the front face of soft bedding, the flexibility of an equivalent is required of it. Therefore, it 
is not desirable to use an electric switch with fear of an open circuit. 

[0006] Since a condition [ having sat down for a long time ] continues when using for the wheelchair which a 
physically handicapped person furthermore uses, also when there is a danger of producing a bedsore and it uses for 
the easy chair which can sleep, there is a problem that comfortableness is good and that it is not comfortable. 
[0007] This invention is very easy structure, it does not have failure of an open circuit of electric wiring etc., either, 
and it offers the body motion detection equipment which can detect their existence or the body motion on bedding 
or a chair, without giving a seat person and a sleeping person displeasure further. 

[0008] Furthermore, this invention offers suitably the sleep state distinction equipment using the body motion 

detection equipment which does said outstanding effectiveness so. 

[0009] 

[Means for Solving the Problem] The body motion detection equipment of this invention is equipped with the flat 
flexible air cell laid at the 1 principal-plane side of the bedding with which people's weight is added, or a rag, and 
the pressure detection means for detecting the pressure of the air in this air cell, and detects the existence of people 
or weight migration on said bedding or a rag with the output of this pressure detection means. 
[0010] And said air cell can be constituted from the 1st air cell where the weight of the right half the body of a 
sleeping person or a seat person is added, and the 2nd air cell where the weight of the left half the body of said 
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sleeping person or a seat person is^^ed, and it can be made what detects ex^^ce of a sleeping person or a seat 

person or weight migration by detecting the air pressure variation in said both air cells. 

[00 11] Moreover, it can have the 2nd extension which equips said a part of 1st air cell with the 1st extension 

prolonged in said 2nd air cell side, and is prolonged in said a part of 2nd air cell at said 1st air cell side. 

[0012] counting for the sleep state distinction equipment of this invention to carry out counting of the number of 

these signals in response to the output signal of said pressure detection means next — a means ~ this — counting - 

the output signal from a means is received, and when enumerated data reach a predetermined numeric value per unit 

time amount, it consists of body motion detection equipment of this invention equipped with a distinction means to 

distinguish sleep states, such as REM sleep or non-REM sleep, and to generate an output signal. 

[0013] Moreover, the body motion detection equipment of other aspects of this invention is equipped with the air 

mat for sleeping which comes to enclose air, and the pressure means for detecting the pressure of the air of this air 

mat, and detects existence of those who go to bed on said air mat with the output of this pressure detection means, 

or weight migration. 

[0014] And it consists of two or more long and slender flexible hollow object eels, and can be arranged the 1st line 
air cell group which is mutually open for free passage, and by turns [ this 1st line air cell and by turns ], and said air 
mat can be constituted from a 2nd line air cell group of the same configuration which is mutually open for free 
passage, and it can constitute so that said pressure detection means may detect the pressure of the air of said 1st line 
air cell group and the 2nd line air cell group. 

[0015] counting to which said body motion detection equipment furthermore carries out counting of the number of 
these signals in response to the output signal of said pressure detection means - a means — this — counting - it is 
desirable to have a distinction means to receive the output signal from a means, to distinguish sleep states, such as 
REM sleep or non-REM sleep, by the numeric value per unit time amount, and to generate an output signal, and the 
control means which carries out adjustable setting of the pressure of the air of said air mat in response to the output 
signal of this distinction means. 
[0016] 

[Function] When a sleeping person goes to bed on bedding or a seat person sits down on rags, such as a chair, the 
air pressure in an air cell goes abruptly up. This pressure buildup is detected by the pressure detection means, and it 
is detected that people went to bed or that people sat down. 

[0017] When an air cell consists of the 1st air cell and the 2nd air cell, if a sleeping person strikes changing sides to 
right-hand side, the pressure of the 1st air cell will rise and the pressure of the 2nd air cell will decrease conversely. 
A pressure detector detects this pressure fluctuation and outputs a signal. And when a sleeping person inclines 
toward right-hand side and has gone to bed from the center of bedding, most weights have joined the 1st air cell, 
and a sleeping person will strike changing sides mainly on the 1st air cell. In this case, if both air cells have the 
above-mentioned extension of each other, weight will also join the 2nd extension prolonged in the 1st air cell side, 
and the pressure of the 2nd air cell will also change. However, if the air pressure of the 1st air cell increases 
(reduction), the relation in which the air pressure of the 2nd air cell decreases (increment) will be maintained. 
[0018] moreover, the signal detected with the pressure detection means in the sleep state distinction equipment 
using the body motion detection equipment like the above-mentioned ~ counting ~ it is inputted into a means, 
counting of that number of signals is carried out, and it is judged that changing sides corresponding to this numeric 
value was performed. When said enumerated data reach a fixed value per unit time amount, the signal which shows 
that it is in a REM sleep condition from a distinction means is outputted. 

[0019] When a pressure detection means is attached in an air mat, detection of a body motion is performed by 
detecting change of the pressure of the air in an air mat. 

[0020] 

[Example] Below, the body motion detection equipment and sleep state distinction equipment of this invention are 
explained, referring to an accompanying drawing. 

[0021] The perspective view in which drawing 1 shows one example of the body motion detection equipment of 
this invention, the wave form chart to which drawing 2 expresses the output signal of the body motion detection 
equipment of drawing 1 , The perspective view in which drawing 3 shows other examples of the body motion 
detection equipment of this invention, the top view showing physical relationship with the body of an air cell part 
[ in / in drawing 4 / drawing 3 ], The air pressure signal A of the 1st air cell [ in / drawing 5 , and / in drawing 6 / the 
body motion detection equipment of drawing 3 ], and the 2nd air cell [ the circuit block diagram of the body motion 
detection equipment of drawing 3 ] B and counting ~ the wave form chart showing Signal C, the perspective view 
showing one example of the body motion detection equipment of this invention which uses drawing 7 in 
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combination with an air mat, and drawing 8 are the perspective views showing other examples of the body motion 
detection equipment of this invention used in combination with an air mat. 

[0022] In drawing 1 , 1 is body motion detection equipment and consists of detectors 4 connected with the flexible 
air cell 2 through the code 3. An air cell 2 consists of one long and slender eel which suture or RF joining is carried 
out and becomes so that length may be open for free passage in the shape of zigzag, in order that the thickness at the 
time of about 60cm and air enclosure may be formed in the magnitude which is about 2cm and about 80cm and 
width may maintain a flat condition. Air is enclosed by the bulb (not shown) in an air cell 2. 

[0023] The sheet formed in both sides or one side of the textile fabrics which consist of nylon etc., for example by 
laminating a polyvinyl chloride or polyurethane resin as an ingredient of an air cell 2 can be used. And when 
joining of the sheet of two sheets to apply is carried out by RF joining etc. in the perimeter, an air cell 2 is formed. 
[0024] The pressure sensor 5 for detecting the pressure of the air in an air cell 2 is attached at the tip of the air cell 2 
side of a code 3, and the pressure signal detected here is introduced into a detector 4. A display for 6 to display 
existence of people, existence, a count of a body motion, etc., the control unit which 7 becomes from a switch, and 
8 are plugs connected with a power source (for example, AC 100 V). It is recordable by connecting a printer to a 
display 6 etc. 

[0025] The 1 principal-plane, for example, rear face, side of rags, such as bedding with which people's weight is 
added, a floor cushion, or a chair, is covered with said body motion detection equipment 1 . When the bottom of 
bedding or an easy chair is covered with said equipment 1, existence of a sleeping person or its body motion is 
detected. When a rag is covered, people's having sat on these or the man's body motion is detected. 
[0026] Drawing 2 covers the rear-face side of bedding with an air cell 2 like the above-mentioned, and shows the 
signal wave form at the time of performing body motion detection. It turns out that the pulse-like signal P is 
outputted from the pressure sensor 5 corresponding to a motion of a sleeping person's changing sides, a fuselage, a 
hand, a guide peg, or the head. In addition, in this example, the air supply and exhaust of air is using as bedding the 
air mat performed periodically. The period is shown all over [ T ] drawing, and a wave like the big wave in each 
period T is an air pressure signal at the time of air supply and exhaust air. And the pulse signal corresponding to 
body motions, such as changing sides, has occurred on this signal. When the detection signal of the shape of this 
pulse reaches fixed numbers per unit time amount, it can be judged as REM sleep. 

[0027] In order to detect more certainly a sleeping person's body motion, i.e., changing sides, the body motion 
detection equipment 10 shown in drawing 3 -4 divides an air cell 1 1 into the 1st air cell 13 where the weight of the 
sleeping person's 12 right half the body is added, and the 2nd air cell 14 where the weight of a left half the body is 
added, and is constituted. Corresponding to the part from the sleeping person's 12 shoulder to a hip, about 80cm and 
width are formed in about 60cm and the magnitude whose thickness at the time of air enclosure is about 2cm, and 
length can adopt this air cell 1 1 in the same above-mentioned ingredient as an air cell 2 (refer to drawing 1 ) and the 
above-mentioned manufacture approach. 

[0028] The 1st air cell 13 and the 2nd air cell 14 are divided in the center of abbreviation of an air cell 1 1, and the 
1st air cell 13 has the 1st extension 15 to which the part projects and extends in the 2nd air cell 14 side, and the 2nd 
air cell 14 has the 2nd extension 16 to which the part projects and extends in the 1st air cell 13 side. 
[0029] Also in said body motion detection equipment 1 (refer to drawing 1 ), the same detector 4 is connected with 
the 1st air cell 13 and the 2nd air cell 14 through two codes 3, and the pressure sensors 17 and 18 for detecting each 
air cell 13 and the air pressure in 14 are attached at the tip. A detector 4 is connected to a drive power source (for 
example, AC 100 V power source) by the plug 8, 6 and 7 are the displays and control units of a detector 4. 
[0030] In a waveform shaping circuit 19, it is operated orthopedically, and the output signals (henceforth a pressure 
signal) A and B emitted from the pressure sensors 17 and 18 as shown in drawing 5 output pulse signal (henceforth 
body motion signal) C. in addition, a comparator circuit contains in a waveform shaping circuit 19 ~ having — a 
noise — removing — and in order to cut a minute body motion, only the signal more than fixed level is 

sorted out, and the body motion signal C is acquired. The pressure detection means 20 consists of this pressure 
sensors 17 and 18 and waveform shaping circuit 19. 

[003 1] The pressure signals A and B draw the signal wave form which carried out the positive/negative inversion 
where it corresponds mutually on drawing 6 so that it may be shown. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of the body motion detection equipment of this 
invention. 

[Drawing 2] It is a wave form chart showing the output signal of the body motion detection equipment of drawing 

1. 

[Drawing 3] It is the perspective view showing other examples of the body motion detection equipment of this 
invention. 

[Drawing 4] It is the top view showing physical relationship with the body of the air cell part in drawing 3 . 
Prawing 5] It is the circuit block diagram of the body motion detection equipment of drawing 3 . 
Prawing 6] the air pressure signals A and B of the 1st air cell in the body motion detection equipment of drawing 
3 , and the 2nd air cell, and counting ~ it is the wave form chart showing Signal C. 

[Drawing 7] It is the perspective view showing one example of the body motion detection equipment of this 
invention used in combination with an air mat. 

[Drawing 8] It is the perspective view showing other examples of the body motion detection equipment of this 
invention used in combination with an air mat 
[Description of Notations] 

1 Ten Body motion detection equipment 

2 1 1 Air cell 

3 Code 

4 Detector 

5, 17, 18, 30, 31 Pressure sensor 

12 Sleeping Person 

13 1st Air Cell 

14 2nd Air Cell 

15 1st Extension 

16 2nd Extension 

19 Waveform Shaping Circuit 

20 Pressure Detection Means 

21 Counting ~ Means 

22 Distinction Means 

25 Air Mat 

26 1st Line Air Cell 

27 2nd Line Air Cell 

28 Air-Supply-and-Exhaust Control Unit 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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«Sli}l^^.^^fiJ^iJS2g. fcix.tf 55^Pn1^«9 3\b}&.± 

[0 0 3 8] laSf^. mMm(0:^T'-^iy h25Sr«^i-5 
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[0 0 4 1] ^fc*^0J<D#:»)^^^m(cJ:ti.{^. gfcS 
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